PATENT ABSTRACTS OF JAPAN 

(1 DPublication number : 04-139140 
(43)Date of publication of application : 13.05.1992 



(51)IntCI. t»7C 25/18 

B01J 23/46 
B01J 31/24 
C07F 9/50 
C07F 9/53 
C07F 15/00 
// C07B 61/00 
C07F 3/02 



(21) Application number : 02-263440 (71)Applicant : TAKASAGO INTERNATL CORP 

(22) Date of filing: 01.10.1990 (72)Inventor : SAYO NOBORU 

KUMOBAYASHI HIDENORI 

nr. . ,„ — „~*~*,„~ — zzzzzz — znzzz. — " — — » — — . « — z ll..„ — 

(54) 2,2'-BIS(DIPHENYLPHOSPHINO)-5 ? 5 , f 6 t 6 , t 7J , ,8 ( 8 , -OCTAHYDRO-l . 1 '-BINAPHTHYL AND 
TRANSITION METALLIC COMPLEX CONTAINING THE SAME AS UGAND 

(57)Abstract: 

NEW MATERIALS, 2 ? -Bis(diphenylphosphino)- 
S.S'^.e'JJ'.S.S-octahydro-l.r- binaphthyl expressed by 

formula I. 1 : 

USE: A ligand of a catalyst containing a complex thereof f : t^T S 

with a transition metal such as rhodium, ruthenium, 

iridium, palladium or nickel, having excellent catalytic ' 
activity as the catalyst for various asymmetric ^ 
syntheses such as asymmetric hydrogenation, ^ ^ n 

asymmetric isomerization and asymmetric silylation and f^^l|l^^:|^ 
capable of producing optically active substances of high " "**"*''" 

optical purity. " • : 

PREPARATION: A compound expressed by formula III 

(X1 is halogen) is hydrogenated in the presence of a ^ *r**" £ 

ruthenium-carbon catalyst to provide a new substance ' % iL yi '\- j: : 

expressed by formula IV, which is then allowed to react 
with metallic magnesium in the presence of the 
ruthenium-carbon catalyst to afford a new substance 
expressed by formula V. The resultant substance 
expressed by formula V is subsequently reacted with a 

diphenylphosphinyl halide to provide a new substance expressed by formula VI, which is then 
optically resolved and subsequently reduced with trichlorosilane to afford the objective optically 
active substance expressed by formula I. 
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110t:Tr20»> 1 1 0 - 1 2 0 ISH, 
1 3 0 ft? 1 6. 5 Lfco IE, Y 'J 0 o 

[a)S« + 72.35 - (C=0.516. h y), 
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> 5 ui£*jD;U SfiT 2 {«# Lto *£SB 
*«]8ijL*:&, tt«*ail8> E&LT 0.206 g© 
* ji, # - ju - [ 2, 2* - f x C;7x-;t/*^7-f 
y) -5.5\6.6\7.7\8.8' 
T-f±7^JU] d^a^oJ K (Rh(C0>((-) 
-QcH-BINAP)] Ci^-^^o 95.1 % 

1 H-NMR (CDCi a ) 8 ppm : 

1. 05-2. 50 (m. I6H). 6. 60-7. 90 (o. 24H). 
"P-NMR (CDCi ,) 8 ppm : 

22. 44 (dd). 45. 75 (dd). 
IR (KBr) : 2005 (strong) 
Ttmftft : (C4 5 H4oCi 0P a Rh t Lt) 

It* it C;67.81%, H;5. 06 % 
HAfi C; 67.?%. H;4.9fl % 



M&W 4 

100m£©ftft77^3lC. ( + ) - OcH- 
8INAP 0. 189 (0. 3ooo1) t. [Rh(C00)Cf] a 
(x h ua^t i* 0. i 5 g (0.6MQ1) , 
NaBF 4 0. 200 g (1. 8000I) . (C2H9) «HBr 0. 0 1 3 g 
(0.06 mrool) % ffi<k>^uy.3 0m£*>J:tf*2 0 
mi*Att> 5 - i 0 tT?L 5 ttlBge* Ltofc. 
fift>f^^ttL **J8^T** 2 0 mlH 
3@ft#Lfc 0 »flj/fi/y#**MIElLT 
(1. 5-->£ ? ^ i;x >) -2.2' -fx (v?7 
x-JU*^7-ry) -5, 5'. 6. 6'. 7. 7*. 8. 8' - * 

? 9 b K o - 1, f - t* + 7 * )U o $ A r h 5 7 

;u*o#v-h CRh(COD) ((+)-0cH-BlHAP)] BF« 
0.279 g*&tz 0 
5c*»«f : (Cs a Hs a BP,P a Rh£ It) 

«-*« C; 67.26%, H;5.64% 
^SUfc C;67.3l%. H;5.58% 

Mti&m 5 

3 0 0 n£Oeft77Xa|C, 0.236 g (0.241 
ramol) (DSS^(OSa CJ. Chera. Soc. , Chen. 



Conimun. , P 1208 (1989) 3 Tr£j£Lfc CRuf a (p- 
Cymene) ] a t 0. 3035 g (0. 48 lromo 1 ) CDHJ&flil 
®T-mz (-) -OcH-BINAP £AtU M£S&<D 

RB » * L . ttft/*w:/*SSL^ gET 
(0. 1 mmHg) , SfiT 1 5 $ 53 £ L T 0. 5 8 g 
(D3-F-)r-p-^y- (U'-t^ ( V 7 
x-ju*X74J) -5. 5'. 6.6', 7. 7' .8. 8* - * 

^ t Ko-Ll r -t*t7f Jl/] 3 2 ft t - V 
^ [Rul (p-Cymene) ( (-) -OcH-BI NAP) ] I *^/r 0 
«* : SSfiD 

"P-NMR (CDCi a ) 5 ppm : 

23.2418(d), 39. 7730 (d). 
A*a*r : (C 5 4H 5 .IaP a Ru i LT) 

«-*« C ; 57. 92%. H ; 4. 86% 
Hfflfil C ; 56. 66%, H ; 4. 80% 

mmw 6 

2 0 0 m£<D&#7 7 X 3 iC. 0. 985 g (3. 38 
nnol) 0*:* v h [Chem. & Ind., 1516, 

(1959)] T?H«ft^f-ni 1.5- o * ? 



£&L*: CRu(C0D)C£ a ) b t 2. 40g (3, Blnnol) 
©Hi^lSTf/: (-) -OcH-BINAP *A*U 
MSsK&O&i;:, h jux v 1 0 0 mlt MJ if 
T S V 2 ra£ (14. 35mmoI) £Sflx_ x 1 1 5ttl 5 
B#fS;to&S8SLfc: 0 3 0t£ftfiJL> SET (2 
■ Hg) T- Y >x >^8i L.'at^TWJIS'T 
( 0. 1 on Hg) IC 1 0 ^Faftjg Lt 3. 2 5 g («¥ 
1 0 0 %) Or h 7 9 o a - [2, V - trx ( 
7x-Jbt>X7^) -5. 5\6, 6 f ,7, 7 , r B, 8' - 
tHtFo-i,r-ft7f;i] ;u r - * a 
h ij x? jvt i y Ru a Ci «((-)-0cH-BINAP) 3 (Net») 

3, P-NMR (CDCi a ) (J pp D : 
44.78 (d), 51.34(d). 

7C5H£«9r : (C S 4H 9 sC£ <ti? A Ru*t LT) 

5tJt«[ C;66. 15%. H;5.61% 
Hffltt C;67.03%. H;5.78% 

2 0 0 m£<Dfctt7 7 x 3 1. 9 4 g (1.14 
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oool) OSHftW 6 T£ itlfz Ru 2 Ci «((-)-0cH- 
B I NAP) 3 (NEta) t 0. 984 g (12nool)©»«± h 'J 

n^Ant, s*Etfe*?7-3fc8K tert-y* 

y - ;i/ 5 0 m££ Jnx.* 8 5 tt I 0 ^HSiLto 
-e©&5 OtlCftaLs iiEET (20mnHg) Ttert 

$n7tS<*C 3 0 * ^ - Ji/*Jo£s °J£S5 

^KOfflL, Seattle 3Qm£CDx*y-JU*jD 
xTRjfcffi^BOtib U SSE^^TISftil 
fco h > 8 m£*fiQ^ftlftS2i Lfcft. 

»ii*c-«ttBL*rfflHi**Jt*u sjet 

(O.laHg) x SS-CRfiLtl. 4 8 g© [2. 2* - 
t:* (->'7x-J^^7^) -5, 5' , 6. 6\ 7. 7' . 
8,8'-tHt Kn-l,r-ft7f JO ;u-f- 
l) A T t ^ - h Ru(OAc) a ((-)-0cH-BlNAP)** 
fc 0 JR^ 76. 4 % 

9I P-NMR (CDC £ ,) 3 ppra : 64. 18 
: (C 4 .H4«0.PiRu £ LT) 
St#fc C;67. 83%. H ; 5. 4696 



nm& C;67,98%. H;5.65% 

5SJS0J 8 

5 0 m£<Dt${*7 5 * d M. Green*©:£& 
CJ. Chen. Soc. . (A) 2334 (1971 ] 
^T6«Lfc C Ir (COO) (CH,CN), ] BF 4 0. 6 4 g 
(1. 36 fflool) * Aft> 1 5 mfCDr h 7 t K o 7 7 
yZtoZiZa 8H>T. *«flfi r®T#fc (-) - 
OcH-BlNAP 0. 8 6 g (1. 36 onol) <D ■? b 7 t K ° 
77^S«1 Oraf^Jnx., 3 0 3K SflT?»*L 

fca ^Stei^asoLr^^atft^ 3 o 0^01- 

r ^ fc fin . Ifit-6 0B*R3SrKL. tfrlUia^ 
It*, fcii LT 1. 3 g <D 1. 5- a t 9 9 *x 
y - [2. V -fx C/7 x-Ji/** 7 -f y ) -5. 
5' , 6, 6\ 7, V . 8. 8' -tH t Ko-l.l'-t't 

Clr(CQO) ((-)-QcH-BIKAP) BF, *%fz a 
93. 9% 

3 ' P-NMR (CDCi s) 8 ppra : 14.9 (s) 
1 H-NMR (CDC £ ,) 8 ppra : 
3.95(«.2H), 4.26(ra,2H), 6.94(d.2H). 



7. 32(q. 4H). 7. 40(d r 2H), 7. 54 (m. 16H) . 

1 0 0^8^7 77:1:, 0. 2 g (0. 4rarool) 
®&&><b<D%& [J. Chem. Soc, Chera. Commun. , 
P1208 (1989)] T^fiELfc C Ru (C B H fi ) C £ ,] , 
t 0. 505 g (0. 8raraol) OH ft 0) 1 fc (-) - 

OcH-BINAP *Aft> S$Kifc0&IC. x * j - ,u 
9 0 mit'OIfy 1 2 mi^SDX.. 5 0 t V 4 5 5> 

TO. 6 2 gCDv^na — 7T— ^^ify — [2,2'- 
('>'7x-;^^7-(;) -5, 5' , 6, 6' , 7, V , 
8J'-tH t Ko-i f i'-t't7f Ji/) ;if- 
$A [RuC£ (C.H.) ((-) -OcH-BINAP) J Z£*% 
fz a JR* 87.9 % 

1 H-NMR (CDCi 3 ) 5 ppra : 
0.95-2. 60(ra. 16H). 5.59(s,6H), 6.06(d. 1H). 
6.89(d,lH). 7. 15-7.43(n.6H), 7.48(m.8H), 
7. 72(d, 1H). 

9 'P-NMR (C0Ci,)<J ppra : 28.14(d), 37.19(d). 
(Sffifl 1 



2 0 0m£CDXT>U7»^-K^^-7 r IC. 2 
-*<vXT i K > f- iu - 3 - t * v ft K f - n> 
3. 5 6 g (0. 0143raol) ^Ati> S3&B»LfcSU 
SlJICfflJtLfcjtltffl 5 T££tt7t CRuI (p-Cymene) 
((-) -OcH-BINAP)] I O.Olg (0. 00894mrao!) 
®V 9 o o > 9 > / 1 9 J 7 / 1 7 

■£*fll;t. TksfcE 5 0 kg/cm 2 '. 6 5 t T 2 0 « 

7 7 7 -T»«r Lfce*^ e<b^ 8 0%. ^>*T 
7 T U^S«tt91. 6%. ^SFC^ 9 9 %eeT 2 - 
v X T x K > - 3 - t K o * > ft B > * 
2. 7 9 g («^ 7 8 96) Wft&Lfco 

2 

2 0 0 w£O^f ^t'^Kt - y 
7^t-JH 6. 1 g(0. 104oudo1) . 7 
itlfz Ru(0Ac) 3 ((-)-0cH-BINAP) 1 7. 7 rag 
(0. 0208 raraol) RC/^^y-M 8m£^iDX_. * 
1 0 0 kg/cm 2 % 2 5 r T 5 *f « » L fz 0 

^^©^) JCJiO 15.B9g©f h o**-J*'*f! 
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tzo «Z5P9896= tfcx •> h d * d - jKD3t^$fi 
Kli 9 8. 3 96ee-C* tz. 
[a]," 5. IT (C=20. 0. CHCi ,) 
3 

1 0 0 mJCXf v u^K*- Y 9 u-7\z. fg 
fig 04 8 -eftbtltz C I r (COD) ( (-> -OcH-BI NAP) D BF« 

2 0 6 «g(0. 2idoo1) *Atl, g£E»Lfc&, r 

3 - * * 7 T >7t FDf*7iV2J 7 
g (20.3 nifflol) *2m;U *SSE 5 0 kg/cm' % 

3 o n-e 4 5 nraatftLK. > * j 

^- (^ + lfv/»»x^ju= 8/ 1 ) T?£j£jt; 
«8i*S^«5*»!8L, 0. 5 6 g'o 3 - t K o * 
•>t K 5 t K o > t 7 x y*#fc 0 

C* 3i 4 -8. 95* (C=2.0. CHCi ,) 
Xm&it 0)J 4 -14.6- (C=2. CHCi,) 



*f5?fl© OcH-BINAPli, ^SF^fi£ffitejK©Ett 
? <!: LTlftfctlOTS 0. CI tl t a ■>' 0 L. , * 

£©»t*li, *aF**ft % ^ffJSfett. *SFi"J 

El ± 



* 1 K<&tt* 

©int. a. 5 %s>je* fr^mm^ 

C 07 F 9/50 7731 -4H 

9/53 7731 -4H 

15/00 A 7731 -4 H 

B 7731 -4H 

E 7731 -4H 

// C 07 B 61/00 3 0 0 

C 07 F 3/02 B 6742- 4 H 
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* ft « ie * (sa> 



¥£3*1 Ofll 5B 



1. *#©** 

SFflt2^SW»2 6 3 4 4 0^ 

2. $M©£* 

2,r-» (i/'7x-^X7W) -5.5'. 6,6', 7.T, 8.8'-* 

3. «ie*ts# 

i ft 1 A 

"tt f* JW»+*KB*«A*iTlTS3#6^ (Tl03 ) 
#H*JU IS (3 6 6 9) 0 9 0 4 (ft)^! 



£ £ (6 8 7 0) 
& 3r PI ± 
Be £ (7 7 5 6 ) 
<£ m H ± 
£ 2 (9 6 7 3) 
5. MjE**<DBtt / 



* * H 



#n± * * & *;. 



S % (^3.10.16 ] * f""^ 



6. *§ IE © W ft 

is a * a> r » bj © » n « Bt as j © n 

r. & ie © i<a $ 

(l) BJfflft, I7lfiftlT 

r 




(IV) 



( in ) 

t STJET So 

(2) n « 9 s m s ft 

r * x * ij j i6U 

T^X7-<-^J<i:fTiET6 

(3) ft m 1 1 H « 6 ft 



r Ru ,C £ 4 (OcH-BI NAP) (NBt ,) j t * £ * 
TRu a C£ 4 (OcH-BI NAP) a (NBt a ) j t ST IE T * • 

(4) 3If 1 llT 
rRu,C£ 4 (BI NAP) (NBt 3 ) j <h £ 

r R U ,C £ , (BI NAP) , (NBt 3 > j iSTiETSo 

(5) HK15X*Tff*JttfB20J(*Bff 

r CHI RALCEL OGj i ST IE T So 

(6) P5mi5KTfr££3f7 

' TM-B tttt-fti** J t * * * 

cn i^i sin ift 

r y 7 x - a* * ^ 7 ^ - ju j t sr ie f s o 

(8) PIS 2 5 HT* £ S& 2 fr 
r # * 7 h £ * £ * 

T * y M <!: ST IE f * o 

(9) ft S5 2 9 H m I 0 - I 3 ft 
rvpva-n — *< y -€ v - C 2. V — t" x (*>'7 
x ±**X7<r^) - 5. 5\ 6, 6\ 7, 7\ B, 8' - * 



r^Do-n-^yf y - C 2. 2* - t" x ( 7 x 
=. ju * x 7 4 / > - 5. 5* . 6. 6* . 7, 7' . B. 8* - * 9 
9 t K o - 1, 1' - ^ t 7 f ^ ) 
4 Kj initio 



